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-r £ ummMt>K #^ti ©m s tc & y * ^ a w & w tc n ^ «rtg & if $ ^ i - 

7 © v * 1* *i IC IE«©iB«© # > A # Jte 

[fMio] ^/astifc* e»«»TiajRs*isxs*««A 

a£*iJMLfc#>/\ o *«©$&g#& 0 

2] g»##i~i 0(Z)v^•r*l^^cfB«©^M^>/^ o ^S^# 

3] SN^l-l 0<DVN-r*l*HCfS«<D^|fflJja^>A o ^^m# 

[0 0 0 1] 

[^©M-rs&ffidW] 
w\s<&*<D^mzm%Lfc*yrt9 , gL<D&f$ l jjm-mm- *v Mcw«-r*. 

[0 0 0 2] 

mMffi*yrt?n&m&zm^&*yrttn<D&f&*mt. 

*>©©, ^S&s*5*^«BJ6©"e*i©0. l~l%OTi:®<, SJESWIB* l *W 

2 ffiffiHW 11-3064153 



11—13 0 3 



[0 0 0 3] 
[0 0 0 4] 

£ ti £ Mijj^ % yrts? n&WL&ommt tc k b < <z>m$ztf& § tir ^ 

*k?U> (A. S. Spi rin) &^<Z)^^if$gL£2S«# 
T P £ m& 5 SI S: ^ UT 3*^65 IC&M-T SIttcioT (^^^MiHBJBS * > A° 

. ±m^-fti<DMfflM* yAZR^f&mz&^T&Rfc&m* 2 0 

31 j£L£ (A. S. Spirin e t a 1 . , ( 1 9 8 8) , S 
c i e n c e , 2 4 2 , 1162-1 164) „ 
[0 0 0 5] 

— jc mmm *yA? w&i&r *c & $ y # v - a & * >/t # jt&& m 
^commit. &mmtpKiks<x i o%M&t&\,^ miu ^itmmht^mmm 
mm & ^ ti&jfcm & mmm & m ^ zmm&temm zynv m^m & cat 

^Ra s 9 y/V? lmlSt U 3 - 5mg©M 
*T*£j&T£3fctCjE£3&l/TV*5 (*;i[e>. »2 1@H*^4ft^, WID 

6) (Kigawa, T. et a 1 . , F E B S Lett. 442, 15- 

1 9, 1 9 9 9) „ 

[0 0 0 6] 

mm*yrttn&&mz&z>®mim. Y$jm*^*fr*e-m<D&T*$3< < 
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[0 0 0 7] 

HS^Cli^l5:@^[:bfcij7A?D7b^f (S p i r i n, A. e t a 
1. (1 9 9 3) Meth. in Enzymol. , 2 17 , 12 3-142 

[0 0 0 8] 
[0 0 0 9] 
[0 0 10] 

ffl l sttt^jmnMi * > ^ * c x v^ t=. s ss * y ic <t * n 

IHflS # > a° * g JSff £ fit* fcUMffi, H , * ft 
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mzmm-t&o 

[0 0 12] 

#©&#»# nftBTfc*. «F*l/V*3Rtt, E^Tffey, nA^ ^fcu n 

fttm3*i^*##j;BT*£&. £©«Wtt, g^CjEfftCioT, 

(Johnston, F. B. et a 1 . (1957) Nature, 
1 7 9 , 1 6 0- 1 6 1 ) «fc»;#£U<tt, g B©^ y A* H-&/fcjRjfc©IH 

[0 0 13] 
[0 0 14] 

#JftJi~§ h'Jf> (Massiah, A. J. , and Hartely, M 
. R. (1 9 9 5) Planta, 1 9 7 , 6 3 3 - 6 4 0) , ^*—>£J:& 
^i/^f>f >$:#<^tJ^ >^^I (B r umme r, J., Thole, 
H. and Kloppstech, K. (1994) Eur. J. Bioc 
hem, 2 1 9 , 425-433), V tfZ V l/y-iz (Matsushita 
S . , M e m. Res. Inst. Food Sci. Kyoto Univ 

. , n o. 19, i~> m-nnb&o 
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[0 0 15] 

*yA>m<D-ms fctx.it. hv^-y. **-y. u **** vr-nmi£%± 

iz&^nmfr z.h\z&^x. * ynv n&j&tt&wwfflZMm't z. 

[0 0 16] 

&&$yrt?n<n&m*fflfflir&^&zm<frtb<Dmmte^m*. &wm&m 
mziMxy&vRffife&fflz&^^xmmfflmz&m^zztx&z. 
y&o)Rmt£&MT*$>z>frgvi*. fc<nmtfT*%z>-t)K ^^ffltitti 

#V**is^U>nmftT*3bZ>. ^'J*;i? (Brij), hUh>(Trit 
o n) . J —"tv h (Nonidet) P4 0. VA~y (Twe e n) ^##1 
7jiZtlZ> 0 ^^T^> J-^yV (Nonidet) P40^flt'^S o ^CD 
Mz-lt0. 5%X$>Z> B 
[0 0 1 7] 

[0 0 18] 

mmm* y^t n&&&izm^z>KfoWtf. ft*m-*sm&mmz£ 

•oXmmZtl^Zo lOfiftltii, ^H^**U0, 0 0 OJXT&b&lZ 
T'&U, Mt&mzteM???*; 1 0^P)G2 5^#Mat£*lSo ffittte, 

[0 0 19] 
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%Z>&<DT<$>Z>Z.£tf1fr$LL\<\ #^A#> *7Afi, ffittsKU rL-Ali, 
H^ISJ • SilStCi^flCiot, y a -A ft, 

u , k j: y **m # > a * Kt&m& c s ic & tfc 

[0 0 2 0] 

;^-«Hatp, gtp, 9i/y<?yvym. ffiMic&vmM-t&f&Mffi 

[0 0 2 1] 

<*tc*&«U SSRM&feJtfea&U S0SU temM*yrt9fta?mZi3Z&t> 
[0 0 2 2] 

jc*oT«^a*i*^. -*«ncttii*wafey, o~i 

smtfATP, gtp, *i/r*>y>ik ffiM ic j: v a&art* Mafias y n 

?n&mfcmMm*ntb&4*y&&z&timmx2b2>tf. >&?v 

v>„ ami*, #*l<», e»i»ws*ife%)©««a* uv*#, i&fitiH 
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[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 

Mic<fc*;. Xg*ffir «fc»;»*L<Ji. &i&*B<Z>?£SSI§*£S 

[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 

A * K^f&M ©a* £ SI««riB T? & S . 
[0 0 2 9] 

[0 0 3 0] 
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[0 0 3 1] 

[##« i ] 

h n s t o n £>®:£fii£ (Johns ton, F. B. et al. (1 9 5 7) 
Nature, 1 7 9 , 1 6 0- 1 6 1 ) £3fc& bTM^fc. :Jb*&jlMtf>^3ft * 

&1#HIC1 0 0 g©S!l^"e^;i/ (Frits chftggR 
otor Speed Mill pulverisette 14 §9) lC$fc#D 
b> !Sl3£iS(8, 0 0 0 r p mt'l? & Sfti:i#lfe 0 i*l*f?fl!6. OOOr 
pm«l, I^VA-effiK^lB^ (i^^at-fXO. 71mm-l. 00mm 

2. 5 : 1) £MV^#J11CJ:oT> 38#««:^£E^&#±W#fre>igjKb 

[0 0 3 2] 

. 7 1 mm— 0. 8 5 mm) , tplfS (0. 8 5 mm— 1 mm) , (0. 8 5 

mm- 1 mmt'loll) © 3 M^lC^glJLfco /]\&H#tf*fclSv>* Wt* « 

[0 0 3 3] 

3A^ffifi»ilTO (E r i c k s o n, A. H. e t al. ( 
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1 9 9 6) Meth. in Enzymol. , 9 6, 3 8- 5 0) iC*pD 

T*$&#U m^mftl g^£»K lmlCPatterso n e> ©*i£S:— fiP* 
^L£ft&£n?^?£ (8 OmM HEPES— KOH, pH7. 8, 2 0 0 mM S£ 
fifc&y?A, 2mM 4mM A, 8 mM i? 

ft^l/>fh-;i/, ^0. 6mM LS7^ 0mM> #1 ytt M© # 

SMiEilJT'J)SFUT, E-64, PMSF^tf) £#D;iT, 

[0 0 3 4] 

30, ooog, i 5ftmo&foiz&^Tmbtiz±mzm&$i&m£LTm 

IKU fe&*>C«>ai?K (4 OmM HE PE S — KOH, pH7. 8, 100m 
M #&#y#A* 5mM Bf^V^i/^A, 4 mM 

T'¥iltbt£^fet77f*>'^^G-2 5#^A (Coarse) Tf^Ol/flKa 
o fee t^©lg,K£:, 170~2 5 0A2 60 nm (A260 /A 2 8 0 = 
1. 5) lCfg§gUfc 0 
[0 0 3 5] 

[##M2] 

AO 2 0-6 0%-£#, Erickson *><Dj5mzm CtzMT<K>f&-frm&T°& 
3 OmM HEPES— KOH, pH7. 6, 9 5 mM WrWLitiWJx* 2 
. 6 5mM i»"7^J/9A, 2. 8 5 mM i/'f l/^ h-;K 0. 5m 
g/ml 9 X/T^yZr-r-M, 1. 2 mM ATP, 0. 2 5 mM GTP 
, 16mM ^U7f 0. 3 8 OmM 2 011® 

LS7^;i (^0. 3mM), 0. 0 5% N P - 4 0 Z&tiQiTZ Z. t IZ £ »J 
WJSlLfc. £©£]S*K:, KlCMlfe^ (Endo, Y. e t al. , ( 
1992) J. Biotech. , 2 5 , 221 — 230) "VMM lf:CAP# 
£ KaMtiiTcMt (dihydrof olate reductase) 
m R N A (8 0Ag/mlSJ|:M) t50/tCi (mlS^I§fcfJ) (7) 
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0 



[U- 14 C] -U>(i/> (leucine) (1 6 6mCi/mmo 1) £^ 
3 ] 

Mig<Dtii1&%£i%Wi (Labconc Freeze Dry System F 
reezone 4. 5) fcffl^T 3 l$fS©M«T'l&* Lfco »»bfe»*«© 

[0 0 3 6] 

fjlsZ&mfaHVT, Z7T)\s*?ZsTt±m-f7TTVZXG-2S (fine) 

z&mztt&.. m<Dm&mi£-z$>2>mffim. (20 mM hepes-koh 

, pH7. 6. 9 5mM Ef^^U^i^ 2. 6 5 mM B»x^*S/^A, 4 
mM yft^W h-;K 1. 2mM ATP, 0. 2 5 mM GTP, 16 
mM * l/y^>y>Sk 0. 3 8 0mM X^;i/^>, 2 0ilODLl7^ 
J W. (& 0 . 3 mM) , 0 . 0 0 5 % T ^ft^ 0 . 0 5 % N P - 

4 0. E-64, PMSF (# 1 mM) ) HiJ^ jU &¥3frffc U i]=?l* (l*I#l 
0 mm, ^$ 10 0 mm) lCfg#>£ 0 
[0 0 3 7] 

?&0. 1ml mmm^thX 5' CAP#t0^tFnliS^iimRNA 
mlSfey. 8 0 g^ 1 ) fcfiJfU 23lgRtltn«M 

i2. 5%sDs-3K«j7^y^r$ k^«a»»k:# *>rt92t*&m 

Z^y*/ h*-*-lZ£^Tft*=>tc (Endo, Y. et a 1. , (1992 
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) J. Biotech. , 2 5 , 221-230, Endo, Y. et al 
. , (1975) Biochim. Biophys. Acta, 3 8 3 , 3 0 5 
-315). 
[0 0 3 8] 

Bfria^JEftU S. l/->«^*v-^7-T% _h^e>. 9 4kDa 
, 67kDa, 43kDa, 30kDa, 20. lkDa, 14. 4kDat$» 

[0 0 3 9] 

77^J/7?il?t77f'^XG-2 5 (fine) £4"* ;i/3i&ifi#£:-r 
Zjl^l* (HR10/30, figlOmm, ^3 0Omm) Zfem U Z7 7 JV 
V^7;H^f^SMART R Sy s t e m?Dt#* D V h^@£ftI/B U SJCS^ 

UiliCfiofc. ^»@1 B b->2lC^Lfc 0 
[0 0 4 0] 

-iy=7 4*¥- (Spectra/Por R CE % MWCO :25 k, volum 
e : 0 . 5ml) IC A*U £J&Mtf) 1 0 fff£ft©38*T*MR ( 2 0 mM H E P E 
S-KOH, pH7. 6, 95 mM 2. 6 5 mM Bf^V^* 

i/^i^, 4mM i/ft^l/>f 1. 2 mM ATP. 0. 2 5 mM G 

TP. 16mM ?UT?->V>m. 0. 3 8 0 mM X^jVS. Vy. 2 0g|g 
©LM7$;i (#0. 3mM), 0. 0 0 5% y^fcth'J^A, 0. 0 5 
% NP-40, E-64, PMSF#lmM) IZM 1>T (DMffiRT*. 
ft2 3~3 0!Tl 2B#|ig;j3Z:&o£ 0 j^lUte® 1 A<Z> > 2 fccfctfEI 1 B (Z> 

[0 0 4 1] 
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7C»3RS:3S«fffii:H«*^JR* (0. 2 5mg/mlfi^l) T*4lT'tS 
[0 0 4 2] 

mffim*yrt9M&&%<Dfci&w<Dm<b£Lx&*ffi0mm*mm 

[0 0 4 3] 

[01] (A) t-^^^^A^fiJMbfctaJi^^;^^®^?:^ 

i&T?H«Mffl^jaLfc*g*&a*"t. 4*5^14^^17-*-^ Ji**&, 94k 
Da. 67kDa, 43kDa, 30kDa, 20. lkDa, 14. 4kDa 
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